Phenotype of Ventilatory Control in Children With Moderate to Severe Persistent Asthma and Obstructive Sleep Apnea.
To examine the role of ventilatory control in asthmatic children with obstructive sleep apnea (OSA) and the relationships between measures of ventilatory control , OSA severity and pulmonary function. 5-18-year-old children with persistent asthma and nightly snoring were enrolled in the study. Children had physical examination, pulmonary function test and polysomnography. Loop and controller gains were derived from 5-minute segments which included a sigh during Non-Rapid Eye Movement sleep by applying a mathematical model that quantifies ventilatory control from the ensuing responses to the sighs. Plant gain was derived from 5-minute segments of spontaneous breathing (i.e. without sighs). Non-parametric statistical tests were used for group comparisons. Cluster analysis was performed using Bayesian profile regression. 134 children were included in the study, 77 with and 57 without OSA. Plant gain was higher in children with OSA than in those without OSA (P=0.002). A negative correlation was observed between plant gain and forced expiratory volume in 1 second (p=0.048) and the ratio of f forced expiratory volume to forced vital capacity (p=0.02). Plant gain correlated positively with severity of OSA. Cluster analysis demonstrated that children with more severe OSA and abnormal lung function had higher plant gain and a lower controller gain compared to the rest of the population. Children with OSA and persistent asthma with abnormal lung function have phenotypic characteristics which consist of diminished capacity of the lungs to maintain blood gas homeostasis reflected by an increase in plant gain and decreased chemoreceptor sensitivity.